Neuroprotection in multiple sclerosis: therapeutic strategies and clinical trial design.
Degeneration of axons and their cell bodies is thought to occur progressively from the onset of multiple sclerosis and to be a significant cause of increasing disability. The mechanisms of neurodegeneration are becoming clearer and this work has already indicated potential molecular targets for therapeutic intervention to prevent neuronal injury. Attention is being directed at the appropriate design of clinical trials to test neuroprotection as a major strategy for the management of multiple sclerosis. The subtype of multiple sclerosis, the primary outcome measure and other detailed design issues remain controversial. This review considers the rationale for different therapeutic strategies for neuroprotection and discusses the controversies of trial design. The experimental work on neuroprotection in animal models of inflammatory axonal degeneration and consideration of outcome measurement in multiple sclerosis have developed sufficiently to enable trials of neuroprotection to be planned, powered and implemented. Trials assessing neuroprotection with tetrahydrocannabinol and lamotrigine are imminent; both will involve subjects with progressive forms of multiple sclerosis. These advances mean that neuroprotection is emerging as a potentially important strategy for preventing disability in multiple sclerosis. It is likely that a range of neuroprotective strategies will be tested alone and in combination in future trials, and that trial design will be refined as experience accumulates.